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(54) Actuator assembl ies 

(57) An actuator assembly (10) including an actua- 
tor (1 4) drivingly connected by a transmission path (1 6) 
to an output member (18), the actuator being capable 
of moving the output member in a first direction from a 
rest condition of the actuator assembly to an actuated 
condition, and also being capable of moving the output 
member in a second direction from the actuated condi- 



tion to the rest condition, the actuator assembly further 
including an energy storing means (20), in which move- 
ment of the output member by the actuator in the first 
direction is assisted by the energy storing means and 
movement of the output member in the second direction 
by the actuator stores energy in the energy storing 
means (figure 1). 
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Description 

[0001] The present invention relates to actuator as- 
semblies and in particular actuator assemblies used to 
release or latch vehicle door latches. 5 
[0002] Known actuator assemblies when used in ve- 
hicle door latches are only required to provide an output 
in one direction when actuating. The actuator assembly 
is returned to a rest position by powering of an actuator 
assembly motor in a reversed direction. This return to 
stroke does no work. 

[0003] Thus according to the present invention there 
is provided an actuator assembly including an actuator 
drivingly connected by a transmission path to an output 
member, the actuator being capable of moving the out- ts 
put member in a first direction from a rest condition of 
the actuator assembly to an actuated condition, and also 
being capable of moving the output member in a second 
direction from the actuated condition to the rest condi- 
tion, the actuator assembly further including an energy 20 
storage means in which movement of the output mem- 
ber by the actuator in the first direction is assisted by 
— the energy storage means, and movement of the output 
member in the second direction by the actuator stores 
energy in the energy storage means. 25 
[0004] Advantageously such an arrangement allows 
the actuator assembly to produce a higher output force. 
Furthermore where the transmission path includes 
gears, smaller gears may be used. The invention also 
provides an actuator assembly which can operate fast- 30 
er. Furthermore the actuator assembly may produce the 
same output force with a lower powered actuator. 
[0005] The invention will now be described, by way of 
example only, with reference to the accompanying 
drawings in which:- 35 

Figure 1 is a view of an actuator assembly accord- 
ing to the present invention; 

Figure 2 is a partial view of second embodiment of *o 
an actuator assembly according to the present in- 
vention; 

Figure 3 is a view of a third embodiment of an ac- 
tuator assembly according to the present invention; 45 
and 

Figure 4 is a partial view taken in the direction of 
arrows C of figure 3. 

50 

[0006] With reference to Figure 1 there is shown an 
actuator assembly 10 including a housing 12 (only par- 
tially shown), an actuator in the form of an electric motor 
14, a transmission path 16, an output member 18 and 
an energy storage means in the form of a compression 55 
spring 20. 

[0007] The transmission path 16 includes a worm 
gear 22 which engages a worm wheel 24. Worm gear 



22 is mounted rotationally fast on motor shaft 16. 
[0008] Worm wh el 24 is rotationally mounted on the 
housing 1 2 and includes a crank pin 26. 
[0009] Crank pin 26 engages in a lateral slot 28 of out- 
put member 18. 

[0010] Output member 18 is guided by guides (not 
shown) for reciprocating linear movement in the direc- 
tion of arrow A. Output member 1 8 has an output abut- 
ment 1 8A at one end thereof and a spring abutment 1 8B 
at the other end thereof. 

[0011] Spring 20 is mounted between a portion 12A 
of housing 12 and spring abutment 18B of the output 
member 1 8. 

[0012] Operation of the actuator assembly is as fol- 
lows. 

[001 3] Figure 1 shows the actuator assembly in an at 
rest position with spring 20 having being compressed 
(see below). Thus spring 20 biases the output member 
18 to the right as shown in Figure 1 and this bias load 
is resisted by the crank pin 26. in this case the helix an- 
gle of the teeth of the worm gear 22 and worm wheel 
24, combined with the various frictional loses in the 
transmission path result in the bias load (spring force) 
provided by compressed spring 20 being unable to back 
drive motor 14, i.e. turn motor 14. The actuator assem- 
bly thus remains in its at rest position shown in figure 1 . 
[0014] When actuation is required, an electrical cur- 
rent is supplied to motor 14 resulting in shaft 15 rotating 
and ultimately in wo mi wheel 24 rotating in an anticlock- 
wise direction when viewing Figure 1 . This results in the 
crank pin 26 moving from position B of Figure 1 to po- 
sition C shown in Figure 1 . This results in output abut- 
ment 18A contacting and moving further components 
(not shown) to, for example, release or latch an associ- 
ated vehicle door latch. It will be noted that as output 
member 1 8 moves to the right as shown in Figure 1 it is 
assisted in moving in this direction by spring 20. 
[0015] Once actuation has occurred, an electrical cur- 
rent is fed to the motor 14 causing it to run in a reverse 
direction resulting in the crank pin 26 moving from po- 
sition C to position B and thus returning the output mem- 
ber to its at rest position. It should be noted that during 
the movement of the output member from its actuated 
position to its at rest position, spring 20 is caused to 
compress. 

[0016] Thus when the actuator assembly is moving 
from its at rest position to its actuated position the spring 
20 is releasing energy previously stored and acts to as- 
sist the motor. When the actuator assembly moves from 
its actuated position to its rest position the motor acts to 
compress spring 20, storing energy therein. 
[0017] Once the reversing current to motor 14 has 
stopped, the actuator assembly remains in a position as 
shown in Figure 1 by virtue of the fact that spring 20 
(which has now been compressed) is attempting to back 
drive motor 1 4 via the worm wheel and worm gear. Typ- 
ically the worm wheel and worm gear would be 60% ef- 
ficient and thus the various frictional loses associated 
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with the sliding output member 1 8, the worm wheel and 
worm gear, and the motor are sufficient to ensure that 
the actuator assembly remains in the position as shown 
in Figure 1 even when no power is supplied to motor 14. 
[0018] With reference to Figure 2 there is shown a 5 
second embodiment of an actuator assembly 40, iden- 
tical to actuator assembly 10 apart from the fact that 
spring 42 has a higher spring rate than spring 20 and 
actuator assembly 40 also includes a detent arrange- 
ment 44 in the form of a plunger 46 which is biased in io 
the direction of arrow D by spring 48. Output member 
50 includes a detent notch 52 into which plunger 46 can 
engage. 

[0019] Thus when the actuator assembly 40 is in its 
at rest position as shown in Figure2 plunger 46 engages '£ 
detent notch 52 and acts to realeasabiy retain the actu- 
ator assembly in its at rest position. 
[0020] When the actuator assembly 40 is required to 
actuate, the motor is arranged such that it can, in con- 
junction with the increased load provided by spring 42, 20 
overcome the retaining action of the detent, following 
which the actuator assembly can produce a higher ac- 
tuating output force as a result of the greater force pro- 
vided by spring 42. 

[0021] In this case the output member 50 is linearly 25 
moveable and the detent arrangement acts substantial- 
ly normally to the direction of movement of the output 
member. In further embodiments the output member 
could move in a rotational, direction and a detent ar- 
rangement could act substantially normally to this rota- 30 
tional direction i.e. radially inwardly or radially outwardly. 
[0022] In an alternative embodiment a clutch arrange- 
ment could be used to ensure that the actuator assem- 
bly remains in its at rest condition. 

[0023] Such an arrangement is shown in figure 3. In 35 
this case the motor is connected to worm wheel 60 ro- 
tatably mounted about axis A. 
[0024] Worm wheel 60 includes a drive pin 62 secured 
thereto and also a stop pawl disengaging ramp 64 also 
secured thereto having a ramp surface 66 and a radially 40 
outer surface 67. 

[0025] Also pivotally mounted about axis A is an out- 
put lever shown generally at arrow 68. Output lever in- 
cludes and output pin 70, an arcuate slot 72, within 
which drive pin 62 sits; and assist spring abutment 74 45 
and stop abutment 76. An assist spring 78 acts on assist 
spring abutment 74 and reacts against housing 1 2 (only 
part of which is shown). 

[0026] Assist spring 78 biases the output lever 68 in 
a clockwise direction when viewing figure 3. so 
[0027] An output lever stop pawl 80 is pivotally mount- 
ed about axis B and is biased in an anticlockwise direct 
when viewing figure 3 by a spring 82 which reacts 
against housing 12. Pawl end 84 is provided for contact 
with stop abutment 76. 55 



Operation of the actuator assembly is as follows:- 

[0028] The actuator assembly is positioned as shown 
in figure 3 in its rest position. Thus the assist spring 78 
has been compressed and the output lever 68 is pre- 
vented from being rotated in a clockwise direction under 
the influence of assist spring 78 by abutment of stop 
abutment 76 against pawl end 84. 
[0029] Actuation of motor 14 causes worm wheel 22. 
to rotate such that worm wheel 60 is caused, to rotate 
in a clockwise direction. Because of the arcuate slot 72, 
initially, drive pin 62 does not drive the output lever 68. 
However as the worm wheel rotates in a clockwise di- 
rection the ramp surface 66 of stop pawl disengagement 
ramp 64 acts on pawl end 84 to cam that end radially 
outward relative to axis A (it being noted from figure 4 
that pawl end 84 is wide enough to be acted upon by 
both stop abutments 76 and stop pawl disengagement 
ramp 64). This causes pawl 80 to rotate in a clockwise 
direction until such time as the pawl end contacts the 
radially outer surface 67 of disengagement ramp 64. It 
should be noted that the radially outer surface 67 is po- 
sitioned at a distance R from axis A which is greater than 
the outer most portion of stop abutment 76 (positioned 
at a radius r from axis A). Thus the stop pawl disengage- 
ment ramp 64 causes the stop pawl to disengage from 
the stop abutment 76 allowing the output lever 68 to ro- 
tate in a clockwise direction under the influence of assist 
spring 78 and drive pin 62 as it contacts end 72A of the 
arcuate slot 72. 

[0030] This results in actuation of the components 
connected to output pin 70 since this pin moves from 
the position as shown in figure 3 clockwise for actuation. 
[0031] Once actuation has being achieved, the motor 
14 is powered in the reverse direction causing drive pin 
62 to contact end 72B of the slot 72 which results in com- 
pression of the assist spring 78 and ultimately re-en- 
gagement of pawl end 84 against stop abutment 76 
once stop abutment 76 has being rotated past pawl end 
84. 

[0032] In this case since the output lever is positively 
retained in its at rest position by pawl 80, the load in 
assist spring 78 when the actuator is in its at rest position 
is limited only by the ability of the motor 1 4 to compress 
spring 78 to its at rest position, and not by the friction 
developed in the transmission parts from the output le- 
ver to the motor. It can been seen that the arrangement 
shown in figure 3 provides for a clutch arrangement for 
ensuring that the actuator remains in its at rest position. 
[0033] In further embodiments clutch arrangements 
can be used on output members which act in a linear 
direction as opposed to a rotational direction. 
[0034] It can be seen that the friction within a trans- 
mission path, the detent arrangement, and the clutch ar- 
rangement each act as a retaining arrangement which 
re leas ably retains the actuator assembly in its at rest 
condition against the influence of the energy storage de- 
vice such a springs 20, 42 and 78. 
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Claims 

1 . An actuator assembly including an actuator driving- 
ly connected by a transmission path to an output 
memb r, the actuator being capabl of moving the 
output member in a first direction from a rest condi- 
tion of the actuator assembly to an actuated condi- 
tion, and also being capable of moving the output 
member in a second direction from the actuated 
condition to the rest condition, the actuator assem- 
bly further including an energy storing means, in 
which movement of the output member by the ac- 
tuator in the first direction is assisted by the energy 
storing means and movement of the output member 
in the second direction by the actuator stores ener- 
gy in the energy storing means. 

2. An actuator assembly as defined in claim 1 in which 
the actuator is operably connected to the energy 
storing means by at least a portion of the transmis- 
sion path. 

3. An actuator assembly as defined in claim 1 or 2 in 
which the actuator assembly includes a retaining ar- 
rangement to releasably retain the actuator assem- 
bly in the rest condition. 

4. An actuator assembly as defined in claim 3 in which 
the retaining arrangement is at least provided by 
friction associated with at least one of the actuator, 
the transmission path and the output member. 

5. An actuator assembly as defined in claim 3 or 4 in 
which the retaining means is at least provided by a 
detent arrangement. 

6. An actuator assembly arrangement as defined in 
claim 5 in which the detent arrangement acts upon 
the output member. 

7. An actuator assembly arrangement as defined in 
claim 6 in which the detent arrangement acts sub- 
stantially normally to the direction of movement of 
the output member. 

8. An actuator assembly as defined in any one of 
claims 3 or 4 in which the retaining means is at least 
provided by a clutch arrangement. 

9. An actuator assembly as defined in claim 8 in which 
the clutch arrangement includes a pawl acting on 
the output member. 

10. An actuator assembly as defined In claim 9 in which 
the pawl is disengaged by a pawl disengagement 
ramp of a component of the transmission path. 

11. An actuator assembly as defined in claim 10 in 



which said component of the transmission path has 
a lost motion connection which the output member. 

12. An actuator ass mbly as defined in claim 10 or 11 
s in which said component of the transmission path 

is a worm wheel. 

13. An actuator assembly as defined in any preceding 
claim in which the transmission path includes a 

10 worm gear and worm wheel. 

14. An actuator assembly arrangement as defined in 
claim 1 3 in which the actuator is operably connect- 
ed to the energy storage means by at least the worm 

« gear and worm wheel. 

15. An actuator assembly as defined In claim 3 or 4 in 
which the worm wheel includes a crank pin acting 
on the output member. 

20 

16. An actuator assembly as defined in any preceding 
claim in which the first and second directions of 
movement of the output member are linear direc- 
tions. 

25 

17. An actuator assembly as defined in any one of 
claims 1 to 1 5 in which the first and second direc- 
tions of movement of the output member are rota- 
tional directions. 

30 

18. An actuator assembly as defined in any preceding 
claim in which the energy storage means acts on 
the output member. 

35 19. An actuator assembly as defined in any preceding 
claim in which the energy storage means is a resil- 
ient means. 

20. An actuator assembly as defined in claim 19 in 
40 which the resilient means is a spring. 

21. An actuator assembly as defined in claim 20 in 
which the spring is a compression spring. . 

45 22. An actuator assembly as defined in claim 20 in 
which the spring is a tension spring. 

23. An actuator assembly as defined in any preceding 
claim including a housing which at least partially 

so contains the actuator, transmission path and the 
output member. 

24. An actuator assembly as defined in claim 23 when 
dependent upon claim 5 in which the housing at 

55 least partially contains the detent arrangement. 

25. An actuator assembly as defined in claim 23 when 
dependent upon claim 8 in which the housing at 
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